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Abstract 

The contribution of repeated e-book reading with and without word explanation support and its effect on receptive and 
expressive word learning among preschoolers was examined. Seventy-eight kindergartners were randomly divided into 
an experimental and a control group. The experimental group received two individual reading sessions of an e-book with 
a dictionary that provided word explanations. The children clicked on hotspots which provided the explanation two more 
times. The children thus heard the meaning of the word three times in each session, with a total of six times. Not all 
difficult words received a dictionary explanation. The control group received the regular kindergarten program. The 
children’s receptive word learning, word explanation and production of focal words were tested pre and post intervention. 
An improvement in all dependent measures was found post-intervention, compared to the control group. The dictionary in 
the e-book supported not only receptive word learning, but also word explanation. Words that received a dictionary 
explanation supported word learning better than words which were not included in the dictionary. Furthermore, receiving 
support six times was more effective than three times. Educational implications are discussed. 

Keywords: E-book, repeated reading, learning new words, kindergartners 

1. Introduction 

Shared book reading in early childhood is considered a promising context for promoting children’s language, especially 
vocabulary enrichment. This in turn serves as a support for future reading, reading comprehension and school success 
(Bus, van IJzendoom, & Pellegrini, 1995; Dickinson, Griffith, Golinkoff, & Hirsh-Pasek, 2012; Lenox, 2013; Sparks & 
Reese, 2013). This may be the case since many storybooks for young children involve a written register using 
infrequent words, which are not part of everyday speech (Evans, Reynolds, Shaw, & Pursoo, 2011) and which may 
enrich young children’s vocabulary. 

Although many studies investigated shared book reading of parents to their young children and the effect of book 
reading on children’s vocabulary (e.g., Bus, van IJzendoom, & Pellegrini, 1995; Mol, Bus, de Jong, & Smeets, 2008; 
Scarborough & Dobrich, 1994), the parents’ role in this process is not sufficiently clear. Some recent studies that 
addressed this issue showed that parents explained only few words to their children during the reading sessions (Evans 
et al., 2011; Hindman, Skibbe, & Foster, 2014). It was suggested that children’s word learning occurs indirectly, due to 
the text context, and not directly by being told the definition (Penno, Wilkinson, & Moore, 2002). The National Reading 
Panel (NICHD, 2000) recommended direct support for learning new words, such as repetition of words, providing 
explanations, embedding new words in meaningful contexts, and offering children an active role in this process. The 
panel also suggested that technology tools should be used to foster children’s vocabulary. 

One of the technological products which may support vocabulary enrichment is the e-book. E-books are becoming 
increasingly common for children (Guernsey, Levine, Chiong, & Sevems, 2014) and can provide an opportunity for 
advancing children’s vocabulary. E-books go beyond the written text and (static) illustrations and integrate multimedia 
features such as animations, music, sound effects, illuminated text, and text read out loud by a narrator. Young children 
before school age can ’’read” e-books or listen to them independently without an adult’s support. Activating e-books that 
incorporate a built-in dictionary for challenging words may offer young children the opportunity to enrich their 
vocabulary. 
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As researchers who focus on young children’s early literacy and language enrichment, we developed e-books with a 
dictionary aimed at extending young children’s word learning. In these e-books, a difficult word that appears in the text 
is explained orally by the narrator after the narrator finishes reading the text on the screen, and a static figurative 
representation of the word’s meaning appears simultaneously on the screen. A series of studies using e-books with the 
dictionary format, which we developed with children aged 4-7 (Korat & Blau, 2010; Korat, Levin, Atishkin, & 
Turgeman, 2014; Korat, Levin, Ben-Shabat, Shneor, & Bokovza, 2014; Korat & Shamir, 2008; 2012; Shamir, Korat, & 
Fellah, 2012), showed that three to five reading sessions of these e-books improved new word learning by children. 

1.1 Learning New Words 

New words can become part of the child's vocabulary through direct learning by exposure to explanations (or dictionary 
definitions) or through indirect learning from the context in which they appear (Penno, Wilkinson, & Moore, 2002). 
Schatz and Baldwin (1986) found that the reading context alone did not support children’s learning of infrequent words, 
and the children exhibited confusion when providing their explanations. According to Swanbom and Gloppers (1999), 
the ability to learn words from context depends on the learners' ability, grade level and the text density. They found that 
children with a lower level of language do not learn much from indirect teaching. These studies have shown that 
although words may be learned from the context, this learning is usually less effective. Contexts can be complicated and 
may not contain appropriate information for deriving word explanations. These findings led to a direct approach of 
vocabulary teaching (see McKeown & Beck, 2004). The idea is that multiple exposures are not enough for learning new 
words, and planned instructional interventions are required. Researchers assume that a full understanding of the word 
needs a combination of both providing information from the context and the dictionary definition of the word. The 
appearance of the word in context provides a specific meaning of the word, and the provision of the dictionary 
definition expands its meaning by providing the general meaning (Bolger, Balass, Landen, & Perfetti, 2008; Penno, 
Moore, & Wilkinson, 2002). 

In our previous study (Korat & Shamir, 2012), we examined the effectiveness of a direct teaching of words among 
kindergartners using an e-book with a dictionary, compared to learning new words which appeared in the story without 
dictionary support. The results showed that the new words which received a dictionary support were learned 
significantly better than those which did not receive this support. New word learning examined in this study focused 
solely on the receptive level. In the present study we examined the contribution of direct and indirect instruction of new 
words in the e-book on the receptive as well as the expressive levels. 

1.2 Receptive and Expressive Vocabulary 

Knowing the meaning of a word has different levels that incorporate receptive knowledge and word production. 
Receptive vocabulary refers to children's ability to identify the meaning of words to which they are exposed. In many 
cases it is measured by the child's ability to recognize the word’s meaning by pointing to its pictorial representation 
from among other representations (for example in the PPVT test, Dunn, Dunn, Bulheller, & Hacker, 1965). Expressive 
vocabulary refers to the child's ability to use the word in a suitable context and explain it when needed (Senechal & 
LeFevre, 2002). Studies suggest that verbal knowledge is acquired progressively, from a receptive to an expressive level 
(de Temple & Snow, 2003; Ouellette, 2006). It is assumed that new words are initially learned on the receptive level, 
and as the child develops (or after training) they become available for production purposes (Henriksen, 1999). 

The few studies that investigated receptive and expressive word learning following e-book reading compared to a 
printed book reading found no difference in the effect of both types of books for kindergartens' receptive and expressive 
vocabulary (Korat, Levin, Atishkin, & Turgeman, 2014; Korat, Levin, Ben-Shabat, Shneor, & Bokovza, 2014; 
Silverman, 2013; Takas, Swart, & Bus, 2014). In the current study we examined children's receptive and expressive 
vocabulary with reference to the number of repetitions of the e-book reading. 

1.3 Repeated Readings 

Repeated book reading to young children is regarded as an important vehicle for language enrichment (Biemiller & 
Boote, 2006; Penno, Wilkinson, & Moore, 2002). For example, four repeated book readings for preschoolers expanded 
their learning of new words better than a single reading (Justice, Meier, & Walpole, 2005; Senechal, 1997). Furthermore, 
young children learn novel words from shared book reading when the same books are read to them repeatedly better 
than when different storybooks are read to them (Horst, Parsons, & Bryan, 2011; McLeod & McDade, 2011). 

The contribution of repeated reading to the child's vocabulary after using e-books was researched in a few studies 
(Korat & Shamir, 2012; Silverman 2013; Smeets & Bus, 2012; Verhallen, Bus & de Jong, 2006). For example, 
Silverman (2013) examined kindergartners’ reading an e-book three times compared to a single reading. She found that 
three reading sessions yielded better support for expressive vocabulary compared to a single reading. However, this was 
not the case for receptive word learning. These results differ from our findings (Korat, 2009) which showed that five 
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readings of an e-book with a dictionary supported kindergartners’ receptive word learning more than three readings. The 
research results thus do not offer a clear picture of the contribution of repeated readings to the different levels of 
vocabulary. In addition, no study has to date examined the effect of repeated exposure to word meanings on new word 
learning by repeating word explanations using a digital dictionary within the story reading or by repeatedly reading the 
entire story again with a dictionary. This question is important for two reasons. First, it is interesting to examine whether 
providing a new word explanation in the story reading context demands reading the overall content again each time, or 
whether providing the context once is enough and word learning may benefit from the dictionary repetition only. The 
second reason is more pragmatic. Young children, especially those with low language and literacy ability (for example, 
children from a low socioeconomic status - LSES), can tire and become less cooperative with a repeated activity on the 
computer. Repeating the dictionary activation only and not the entire story may work better for these children. The 
question is, whether this strategy will be efficient for teaching new words to children from a LSES. 

In conclusion, in the present study we examined the contribution of a dictionary within a story e-book reading to 
receptive and expressive new word learning among kindergartners from a LSES. Testing the learning of new words was 
performed using a direct explanation of the words given to the children in the e-book dictionary and using new words 
that appeared in the story but did not receive dictionary support. The children read the story twice, and in each reading 
they received the meaning of the difficult words three times through the dictionary. By doing so, we examined whether 
the number of repetitions of dictionary words (three versus six) influenced new word learning. We also examined the 
effect of the repeated readings on the types of words (those which received the dictionary support and those which did 
not receive the dictionary support) and on the type of learning (receptive learning, explaining and producing words). 
Children from the experimental group were compared to a control group that received the regular kindergarten program 
and did not work with an e-book. 

2. Method 

2 .1 Participants 

The participants included 78 Hebrew-speaking kindergartners (aged 5-6) from a low socioeconomic status (LSES). 
Neighborhood SES levels were determined according to the Israeli Municipalities’ Statistical Report (Central Bureau of 
Statistics, 2008). The children were randomly divided into two groups: experimental (^=40) and control (?z=38). In the 
regular Israeli kindergarten program, kindergarten teachers frequently read storybooks to the children. The children also 
voluntarily browse through books. Magnetic or other types of Hebrew letters, printed texts for functional use, as well as 
other texts are displayed around the kindergarten room. Children participate in games aimed at promoting phonemic 
awareness, such as segmenting words into syllables, counting syllables, and rhyming. Little time is devoted to the 
recitation of the alphabet or to letter naming. Work sheets for training visual discrimination (including letter 
discrimination) and letter copying are available (Shatil et al., 2000). Kindergartens usually have 1 to 2 computers, and 
the children use educational software installed in them, with limited access to e-books. Formal instruction in reading 
and writing begins upon entry to school at the age of 6-7 years. 

2.2 Procedure 

In the pretest, we examined receptive comprehension of words, explaining words and producing words that appeared in 
the story. Two reading sessions with each child took place in the experimental group during the intervention stage. In 
each session, the child read independently from an e-book that automatically provided the meaning of difficult words in 
the story. After receiving the meaning of the word, the child was requested to press on the dictionary word, and the 
word meaning was provided once again. This process was repeated twice, so that in each session the child heard the 
meaning of the word three times. At the end of each session the child was assessed by the same set of tests which was 
administered during the pretest. In other words, the first posttest was held after the word and its meaning were presented 
three times and the second posttest was held after the word and its meaning were presented for a total of six times. Ten 
of the overall assessed difficult words in the story were explained by the dictionary. Eight additional difficult words that 
appeared in the text did not receive a dictionary explanation. The children in the control group participated in the 
regular kindergarten program and were assessed at the same time as the children in the experimental group during 
pretest, posttest 1 and posttest 2. 

2.3 Research Tools 
2.3.1 The E-book Book 

The e-book used in this study is an electronic version (Korat, Shamir, & Segal-Drori, 2005) of Yuval Hamebulbal 
(Confused Yuval) by Miriam Roth (2000). The story’s protagonist is Yuval, a young boy who tends to be confused and 
forgetful until his grandmother makes a special hat for him to help him remember. A large color drawing covering more 
than half of the page appears on each of the book’s 15 pages, as do 3 to 5 written sentences totaling about 40 words. The 
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written text is printed in dotted letters (nekudot in Hebrew), so that the children can also relate to the printed text. The 
story’s structure and simple narrative elements - setting, characters, goal/initiating event, problem and solution/ending 
(Mandler & Johnson, 1977) - appear eminently suitable given the participants’ age. In the current study we focused on 
the “Read story with dictionary” mode of the e-book, which offers an oral reading of the text together with explanations 
of difficult words (10 words) that appear automatically on the screen after the entire page has been read by the narrator 
(the children can reactivate these words). Each difficult word is enunciated clearly by the narrator as it appears on the 
screen and is associated with pictures that support its meaning. 

2.4 Children's Vocabulary Level 

2.4.1 Receptive Comprehension 

As in the PPVT test (Dunn & Dunn, 1981), the children were asked to choose the illustration that best represents the 
word’s meaning out of a set of four illustrations (1 point for each correct answer). We used 18 words, where 10 were 
from the e-book’s dictionary mode and 8 appeared in the text, but did not receive dictionary support. Both groups 
included verbs (e.g., to sweeten or to stretch), nouns (e.g., chameleon or loop) and adjectives (e.g., perfect or wonder). 
The words were judged to be relatively difficult for children of this age by 3 kindergarten teachers and 2 mothers. The 
total score for this task ranged from 0-18. The inter-rater reliability for this measure across two raters using Cohen’s 
kappa was .86. Internal reliability assessed by Cronbach’s alpha was .54. 

2.4.2 Word Explanation 

The children were presented orally with the 18 above mentioned target words, one at a time, and were asked to explain 
their meaning. For example, the child was asked: “What is the meaning of ’lulaha’ (loop)?” Two examples were 
provided prior to testing. The children’s responses were coded according to an ordinal scale ranging from 1 to 5. A child 
who provided no answer or a wrong answer received 1 point. A child who explained the word by a phonologically 
similar word was awarded 2 points. For example, a child explained that ’lulaha’ (buttonhole) is ’haftaha’ (surprise) (both 
in Hebrew end with ”aha”). This response suggests that the child is aware that in Hebrew, due to its root-based 
morphology, phonological similarity often occurs between semantically close words. A child who explained the word by 
using it in a suitable context was awarded 3 points. For example, a child explained that ’lulaha’ is a tie on a shoe. A child 
who explained the word by using a synonym or an appropriate short explanation was awarded 4 points. For example, a 
child who replied that ’lulaha’ means “rounding’’. A child was awarded 5 points if his/her explanation was the one 
supplied by the dictionary. For example, a child who replied that ’lulaha’ means a buttonhole. The inter-rater reliability 
for this measure across two raters using Cohen’s kappa was .84. Internal reliability assessed by Cronbach’s alpha 
was .68. 

2.4.3 Word Production 

This test measured children’s use of new words that appeared in the e-book in story retelling. The children were asked to 
retell the story using the hardcopy version of the e-book Yuval Hamebulbal (Confused Yuval). This version had only the 
illustrations of the book without the printed text. The children were asked to retell the story, rather than to read it, since 
they were non-readers. The children were told: “Here is the book Yuval Hamebulbal that you are already familiar with. 
Please, retell the story to me page after page. Do it as best as you can”. The children’s retelling was audio-taped and 
later transcribed. The transcriptions were coded by counting the number of target words that the child utilized, either in 
the exact form as they appeared in the text or in an inflected or derived form based on the same root (for example, ’’they 
hid” INnnnn was exchanged with ”he hid” Oinn). The score range was 0-18. The inter-rater reliability for this measure 
across two raters using Cohen’s kappa was .77. Internal reliability assessed by Cronbach’s alpha was .81. Since we used 
a different number of words from the e-book’s dictionary mode (10) and words that appeared in the text without 
explanation (8) in the receptive words’ measure and in words production, we used a scale of 0 to 100 for these two 
measures. 

3. Results 

Three two-way ANCOVA analyses were conducted according to groups (intervention/control) and time (pretest, posttest 
1, post-test 2) in order to determine whether the differences between the pre- and post-interventions vocabulary scores 
resulted from reading the e-book. Table 1 presents means of receptive word comprehension, word explanation and 
production, pre- and post-intervention, as well as the results of the ANCOVA analyses. The results are also illustrated in 
Figures 1-3. 
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Table 1. Means (and Standard Deviations) of Word Scores by Time and Group 


Measure 



Intervention 

Control 


F(2.152) 




Pre 

Postl 

Post 2 

Pre 

Posil 

Past! 



Receptive word 

u 

68.20 

SO. 14 

82.34 

66.52 

63.60 

59.00 

49.81*** 

.39 

comprehension 

(SD) 

(13.43) 

(14.50) 

(17.37) 

(1222) 

(11.82) 

(13.64) 



Word 

if 

2.90 

3.21 

3.35 

2.98 

2.90 

2.70 

S6S6*** 

.53 

explanation 

fSD) 

(0.27) 

(0.30) 

(0-36) 

(0.43) 

(0.39) 

(0.42) 



Word 

if 

6.40 

9.45 

15.80 

6.60 

5.70 

5.30 

28.83*** 

.27 

production 

iSD) 

(5.30) 

(522) 

(8.40) 

(7.06) 

(6.52) 

(5-32) 




***P<.001, Note: Range of receptive word comprehension scores = 0-100, Range of word explanation scores = 1-5, 
Range of word production = 0-18. 



Control 


•Intervention 


Figure 1. Receptive Comprehension Score: Interaction by Groups and Time 
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Control ■ Intervention 



Figure 3. Word Production: Interaction by Groups and Time 


As can be seen from Table 1, significant differences were found between the pre- and post-intervention scores in all 
three measures (receptive word learning, explanation and production of words) between the experimental and the 
control groups, favoring the experimental group. Children in the experimental group showed significant improvement 
between the pretest to posttest 1 and between postestl to posttest 2 in receptive word comprehension and word 
explanation. Progress also appeared between the pretest to posttest 2 in these two measures. In contradistinction, no 
differences in these measures were found among the control group between the pretest and posttest 1, and a significant 
decrease was observed from posttest 1 to posttest 2. Furthermore, a significant decrease was found from the pretest to 
posttest 2 in both groups (F(2,152)=49.81,/?<.001, i] 2 =.39, F(2,152)=86.86,/?<.001, q 2 =53). 

No significant progress in word production was found between the pretest and posttest 1 in the experimental group. 
However, significant progress was found between posttest 1 and 2, and between the pretest and posttest 2. No 
differences were found between the pretest and posttest 1, between posttest 1 and posttest 2 and between the pretest and 
posttest 2 in the control group F(2,152)=28.83,/?<.001, r[ 2 =.27). 

Three two-way ANCOVA analyses were conducted in order to compare the progress of children who received 
dictionary support (intervention group) to those who did not receive dictionary support (control group): 2 
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(intervention/control) X 3 (time- pretest, posttest 1, posttest 2) X (type of word - with dictionary support/without 
dictionary support). Table 2 presents the results of these analyses regarding each vocabulary measure. The results are 
also illustrated in Figures 4-6. 

Table 2. Word Scores (and Standard Deviations) with and without Dictionary Support by Time and Group 

Mtavjre laterreDOon Control FQ.152) if 




Ft* 

Fo:tl Post: 

Pr« 

Po:tl 

Post! 



Rfiteprjvt with 

M 

66.25 

SOM 

81.75 

6605 

5921 

53 68 


01 

dlCOOGWY 

m 

(17.05) 

(19 61) 

(2240) 

0242) 

(12 60) 

(1496) 




y 

6S 19 

8014 

82 34 

6652 

63 59 

58 69 



Rieepve without 

tm 

(13.43) 

(14.50) 

(1737) 

0222) 

(1182) 

(13 64) 



E^'LiiutioL with 

U 

293 

3.39 

3 54 

3.02 

294 

2.75 


06 

ttawnaiy 

m 

(P35) 

(0-33) 

(041) 

(049) 

(043) 

(051) 

4 90** 



u 

2 SI 

298 

3.13 

293 

2.77 

2.63 



vmhout 

dkUBuy 

m 

(038) 

(045) 

(048) 

(054) 

(049) 

(048) 



Pto±jcuol with rjppon 

y 

3 75 

125 

16.50 

3.16 

2.63 

184 

342* 

W 


m 

(4.90) 

(6.75) 

(1152) 

(662) 

(6.44) 

(4.56) 



Production without 

M 

969 

1094 

15.00 

1085 

9.54 

954 



*,fpon 

m 

(10.39) 

(158) 

(9 90) 

(11.69) 

(11.04) 

(9 83) 




*P<.05, **P<.01, ***P<.001, Note: Range of receptive word comprehension scores = 0-100, Range of word 
explanation^ 1-5, Range of word production = 0-18 
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Figure 6. Word Production Interaction by Groups, Time and Type of Word 
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Regarding receptive comprehension of words in the experimental group, words supported by a dictionary as well as 
those which did not receive the support improved from the pretest to posttest 1, but further progress was not found 
between posttest 1 and posttest 2. In addition, significant progress was found between the pretest and posttest 2. 
Dictionary words in the control group were significantly lower from the pretest to posttest 1, from posttest 1 to posttest 
2 and from the pretest to posttest 2. However, words which did not appear in the dictionary showed no significant 
difference between the pretest and posttest 1, and between posttest 1 and posttest 2, while there was a significant 
decrease between the pretest and posttest 2 (F(2,152)=6.88,/?<.01, q 2 =08). 

In the experimental group, a significant difference in the explanation of words was found in posttest 1 and posttest 2 in 
favor of dictionary words compared to non-dictionary words. Significant progress was found for dictionary and 
non-dictionary words between the pretest and posttest 1, but further progress was not found between posttest 1 and 
posttest 2. In addition, significant progress was found between the pretest and posttest 2. In the control group, a 
significant decrease in explanation of dictionary words was found from the pretest to posttest 1, but the scores from 
posttest 1 to posttest 2 and from the pretest and posttest 2 remained the same. However, words which were not 
explained in the dictionary showed a significant decrease between the pretest and posttest 1, and no differences were 
found between posttest land posttest 2, while there was a significant decrease between the pretest and posttest 2 
(F(2,152)=4.90,/X.01, q 2 = 06). 

A significant difference in word production was found in the pretest between words which were in the dictionary and 
words which were not in the dictionary, favoring words not in the dictionary. In the experimental group, dictionary 
words showed no significant progress from the pretest to posttest 1, but significant progress was found between posttest 
1 and posttest 2 and between the pretest and posttest 2. No significant progress was found for words which were not in 
the dictionary between the pretest and posttest 1 and between posttest 1 and posttest 2, but there was significant 
progress between the pretest and posttest 2. No difference in word production was found between the experimental 
group and the control group in the change in the children's score from the pretest to posttest 1, from posttest 1 to 
posttest 2 and from the pretest to posttest 2 (F(2,152)=3.42,/?<.05, r[ 2 =.04 ). 

4. Discussion 

The research findings show that children who read the e-book learned more new words than the children in the control 
group, who did not read the e-book. This was the case in all three levels: receptive word learning, explanation and 
production of words. This finding is consistent with previous results showing that kindergartners’ independent reading 
of an e-book can enhance their learning of new words (Shamir, 2009; Silverman, 2013; Takas, Swart, & Bus, 2014). 
The findings on whether new word learning depends on providing its meaning in the story, or whether it occurs 
following its appearance in the text, were mixed. No difference in the receptive level was found between dictionary and 
non-dictionary words. The findings show that identifying words' meaning by pictures was possible when the children 
were exposed to the story without the dictionary. Exposure to the dictionary definition, which provides their core 
meaning, is apparently not essential for progress in this partial understanding (the receptive level). This finding is 
consistent with results from previous studies showing that repeated exposure to a new word in context may lead to 
significant learning (Durso & Shore, 1991; Elshout-Mohr & van Daalen-Kapteijns, 1987). 

For word explanation, the children exhibited better explanations of new words that received dictionary support 
compared to those that did not receive this support. However, it should be noted that progress was also significant for 
non-dictionary words, although in this case it was significantly smaller. These findings suggest that the ability to explain 
words best improves when the word is given a direct explanation while listening to the story. However, exposure to the 
word in the story context several times might teach the child to explain the word, even though progress in this situation 
is smaller. These results extend our knowledge on the support of a dictionary in e-books for word learning, and show 
that such a dictionary may support kindergarteners not only in receptive word learning (Korat & Shamir, 2012), but also 
in word explanation. 

No differences in the production level were observed for dictionary and non-dictionary words, in the two posttest 
measures. These findings show similar progress for both types of words. However, a closer examination shows that in 
the pretest, the ability to produce the words which were in the dictionary was particularly low compared to those which 
did not receive dictionary support. In fact, the children progressed in both types of words, and much progress was made 
in the dictionary words (which was initially very low), such that it closed the initial gap compared to the words which 
were not supported by the dictionary. 

It is important to note that the children in the control group, who participated in the regular kindergarten program, also 
exhibited a gap in the pretest in favor of production of the words without dictionary support compared to those with 
support. This difference remained throughout all the study phases. Since we cannot give a definite answer to the 
research question about the effectiveness of promoting the production of words, we suggest looking at our results as a 
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possible support for word explanation and as a way to promote the ability to use it. This assumption will have to be 
examined in future studies. 

The current study extends the findings in the literature by relating to three levels of word learning, and by examining 
direct/indirect teaching of these levels. It seems that young children can progress in basic word understanding (receptive 
level) by being exposed to the words in the oral text similarly to being exposed to their meaning while listening to the 
story. However, more significant progress in the overall ability to explain the word is achieved after exposure to the core 
meaning of the word. A significant difference was found in the production of new words in the initial level of words that 
appear in the dictionary compared to those which are not included in the dictionary. 

Some explanations for why substantial progress was made after reading the e-book with the dictionary for the task of 
explaining the words compared to receptive understanding and compared to production knowledge can be suggested. 
The first possible explanation is the similarity between the support which was given by the dictionary and the word 
explanation task that the children were given. The dictionary gave an explanation for a word, and the word meaning 
task examined the child's progress in this task. In contradistinction, the two other measures require different abilities. 
For example, in the receptive task, the illustrations which the children were asked to select in the test were different 
from those presented in e-book’s dictionary. Also, throughout the e-book activity, the children were not asked to 
produce their own words, whereas this was required in the production task. A second possible explanation is that the 
progress in receptive understanding is a relatively easy cognitive demand. Three exposures sufficed for learning the 
words on this level. On the other hand, active use of the dictionary words and use of the word in a spoken text is a 
cognitively demanding task, and is beyond the input of the word's explanation and repeating it, as required in the 
explanation task. The hypothesis that we would find more substantial progress in producing words that received 
dictionary support compared to words that did not, if the difficulty level of the word production was similar in both 
conditions, could not be verified, since the children’s level of these two groups of words was different from the 
beginning. We therefore cannot determine, from this study, whether a higher level of difficulty, such as the ability to 
produce words, would have made a significant contribution without explaining difficult words. This question requires 
further research in order to provide an appropriate answer. 

Since more significant progress in the overall ability to explain the word was achieved after exposure to the core 
meaning of the word by the dictionary, the findings about the number of repetitions of the dictionary explanation is 
meaningful only for the children's word explanation level. The findings show that there was significant progress in the 
ability to explain new words from the story after three repetitions of the dictionary words, and after three additional 
repetitions (six in total) the children achieved further progress. These findings indicate the strength of the presentation 
of the lexical meaning of the difficult words alone, without repetition and reading the entire story again. It is important 
to mention that during the course of the reading, the children clicked on the automatic meaning of the word two more 
times while reading the book (i.e., the meaning was given 3 times), and there were not three readings of the full story 
every time. Although explaining words can be a complex cognitive ability for young children, three repetitions of the 
new word meanings led to significant advances in this skill. In addition, re-reading of the story that included three more 
repetitions of the meaning of the word led to further progress in this skill. These findings are consistent with the 
findings of previous studies, which showed a positive effect of the number of repetitions for improving various literacy 
measures (Korat & Blau, 2010; Silverman, 2013; Verhallen et al., 2006). Silverman (2013), for example, found that 
three reading sessions yielded better support for expressive vocabulary compared to a single reading, but this was not 
the case regarding receptive word learning. Korat (2009) found that five repetitions of the e-book led to greater progress 
in receptive word learning compared to three repetitions with the e-book and three repetitions led to greater advances 
than the control group that did not read the e-book. In more cognitively complex emergent literacy measures such as 
word reading and phonological awareness, three repetitions of the e-book were not enough and it took five repetitions to 
see progress. 

To the best of our knowledge, this study is the first to examine the impact of the number of repetitions of dictionary 
words in reading a story without rereading the entire story on the child's new word learning on three levels. The unique 
finding of this study is that three repetitions of the dictionary words are enough for progress in explaining words, and 
three more repetitions bring further progress. If the purpose of the reading is to enrich vocabulary, it is possible that 
there is no need to repeat the entire story reading several times, and perhaps repeated exposure to the word's meaning by 
the dictionary will be sufficient for this purpose. Rereading the story many times may sometimes be demanding and 
boring for some children, and this might also reduce their cooperation (see for example, de Jong & Bus, 2003). Short 
and focused repetition of the meaning of words in the story context may require fewer cognitive resources, but still 
facilitate new words learning. However, if the goal is not only to promote the understanding of new words, but also to 
work on story comprehension, it is necessary to test whether this strategy is suitable. This point was not examined in 
this work and should be examined in further studies. 
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Some limitations of the current research should be noted. First, the unexpected different level between word production 
of dictionary words compared to non-dictionary words necessitates better word selection (e.g., word frequency, nouns, 
verbs) in future studies, especially for demanding tasks such as word production. It is also recommended that future 
studies examine whether children's progress after the e-book activity is maintained over time. In the current study the 
children were tested immediately after the e-book activity. It is possible that a posttest after a longer period of time 
(about 4 to 6 weeks) will show that the words which were given in the dictionary support were assimilated better among 
the children over time and their learning was maintained compared to words that did not receive dictionary support (see 
for example, Arest, 2012). 

In conclusion, since e-books are today ubiquitous in schools and homes and are attractive to young children, educators 
and software designers should regard them as a possible tool for promoting language and literacy. The present study 
shows how children’s word explanation ability was supported by a built-in dictionary in an e-book, and the effects of 
repetitions of this dictionary. Furthermore, this occurred with young children "reading" these e-books by themselves 
without adults' help. We recommend that policymakers and educators incorporate quality e-books in order to promote 
children’s language and early literacy. Moreover, beyond e-book reading, this study points to the importance of 
providing word meanings to young children in shared adult-child reading activities. Although children can understand 
words out of the context (usually at relatively low levels), word understanding can be supported at a higher level when 
an explicit support is given in the story context. 
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